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  Low back pain (LBP) is a common and costly problem. Among the top primary 
care research priorities are identifying prognostic subgroups of patients with LBP and 
identifying specific management strategies based on relevant subgroups.   
 The Start Back Screening Tool (SBST) is a primary care decision tool that 
stratifies patients into prognostic subgroups based on the patient's risk for prolonged 
disability. Other subgrouping strategies screen for patients who fit a prediction rule 
(CPR) that may identify them as likely to respond to spinal manipulation (SM). It is 
unclear whether patients who are stratified by the SBST (high- and medium-risk) and 
who meet a CPR respond differentially to SM with exercise based on their risk 
stratification. In a secondary analysis of a randomized controlled trial, we found no 2-
way interactions between risk stratification and treatment group at 4-week, 3-month or 1-
year time points for disability or pain, indicating that the effects of treatment were no 
different between the medium- and high-risk groups. When we examined the effects of 
treatment separately within each risk subgroup, SM with exercise was superior to usual 
care at 3 months for disability and pain in those categorized as high-risk (mean difference 
= 3.95, 95% CI: 0.02, 7.87).  After controlling for covariates, the SBST accounted for 
2.4% (β = 4.25, p = 0.035) of the variance in the 4-week disability.  
 In the same group of patients, we explored the relationship between the SBST and 
treatment expectations. Expectations of benefit from ten commonly used interventions for 
 
LBP were represented by four principal components: Exercise, Passive, Rest/Medication 
and Surgery). There were no associations between the components and the SBST (high 
versus medium- and low-risk.)  
 Finally, we retrospectively examined the influence of a mental health (MH) 
comorbidity on LBP-related healthcare costs in new consulters to primary care for LBP. 
Interaction terms between mental health comorbidity and patient factors were explored as 
contributors to predicting total costs. Individuals with a comorbid MH condition had 
higher LBP-related costs than those without. Males with a MH comorbidity experienced 
greater LBP-related healthcare costs than females (mean difference = $1077.26 USD, 
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Introduction 
The Start Back Screening Tool (SBST) is a primary care decision aide that 
stratifies patients into prognostic subgroups based on the patient's risk for developing 
future disabling low back pain (LBP) and makes treatment recommendations based on 
their risk stratification.40 Recent research indicates that targeting interventions toward 
patients based on their baseline prognostic risk stratification may alter a patient’s 
recovery.42 Other subgrouping strategies screen for patients who fit a prediction rule 
(CPR) that may identify them as likely to respond to spinal manipulation (SM).13, 27, 28 
Little is known about the association between the SBST and patients with acute LBP who 
are candidates for spinal manipulation. It is unclear whether patients who are stratified by 
the SBST (high- and medium-risk) and who meet a CPR respond differentially to SM 
with exercise based on their risk stratification. The primary aim of this dissertation was to 
explore this relationship. We developed several research questions: Does early 
intervention (EI) consisting of SM with exercise lead to greater reductions in pain and 
disability than usual care (UC) in medium-risk patients compared to high-risk patients? In 
the same population, are a patient’s expectations of benefit from commonly used 
interventions for LBP associated with their status on the SBST? Patients stratified by the 
SBST have psychosocial risk factors that may place them at high-risk for prolonged 
disability.40 In patients with LBP, mental health (MH) comorbidities are psychosocial 
factors associated with greater healthcare costs.2, 21, 54 Our final research question was 
asked whether there was an association between patient characteristics and the presence 
of a MH comorbidity and how an association may influence LBP-related healthcare 
costs. 
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Background 
Worldwide, no other healthcare condition causes more disability and lost 
productivity than low back pain (LBP)43 with billions of dollars spent annually on the 
associated costs.47 It is the 5th most common reason to consult with a physician38 and 60 
– 80% of all people will experience LBP some time in their lives.64 Approximately 7% of 
individuals report having an episode of acute low back pain (ALBP) within the previous 
year8 and many patients who consult a primary care provider for ALBP will continue to 
have pain and disability at 2 years.52 The rate of transition from ALBP to chronic low 
back pain (CLBP) in the US continues to rise24 as do the related household 
expenditures.50  
Published guidelines differ regarding the expected prognosis of patients with 
ALBP.  Some authors report that 90% of patients with ALBP will improve within 6 
weeks,60 while others indicate that 30% of patients will still have pain and disability at 1 
year.14 Discrepancies regarding the expected prognosis for patients with ALBP highlight 
the need for an improved understanding of factors that influence a patient's outcome.  
Among the top primary care research priorities are identifying prognostic 
subgroups of patients with LBP and identifying specific management strategies based on 
relevant subgroups.18 Several proposed models of care attempt to subgroup and manage 
patients with LBP based on key patient characteristics.27, 42, 51, 53 The outcomes associated 
with targeting interventions toward LBP subgroups are promising.6, 7, 11, 41 The Start Back 
Screening Tool (SBST) is a primary care decision aide that stratifies patients into 
prognostic subgroups based on the patient's risk for developing future disabling LBP and 
makes treatment recommendations based on their risk stratification.40 Compared to those 
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stratified as low- and medium-risk, high-risk patients have a greater number of 
psychosocial factors associated with a poor prognosis15, 33 which puts them at risk for 
greater utilization of healthcare resources.2, 32 Recommended interventions common to all 
risk groups include education on optimal levels of activity and a favorable prognosis. 
Additional treatments for the high-risk group include intensive and targeted interventions 
tailored toward removing psychosocial barriers to recovery as well as evidence-based 
physical therapy to address impairments to physical function. Medium-risk patients 
receive evidence-based physical therapy to decrease symptoms and improve function 
while low-risk patients receive guideline recommended advice on self-management 
including education on a favorable prognosis and pain reduction strategies.40 Recent 
research indicates that targeting interventions toward patients with LBP based on their 
baseline prognostic risk stratification may alter a patient's recovery.23, 42 
Many factors influence the recovery of patients with LBP.15, 19, 30, 33, 34, 56 In 
patients who have been stratified by the SBST, recovery may not be entirely dependent 
upon the patient's baseline risk stratification or the interventions they receive.  
There is growing recognition that patient expectations play a roll in recovery from a 
variety of health conditions.5, 9, 12, 29, 35, 36, 49 Patient healthcare expectations have been 
broadly defined as the belief that a clinical outcome will occur and may be either positive 
or negative.4, 5, 58, 63 Several types of expectations have been proposed and summarized. 
Ideal expectations are what the patient hopes or wishes will occur while predictive 
expectations, on the other hand, are what the patient expects to occur. Normative 
expectations are what the patient feels should occur and unformed expectations are those 
that a patient cannot or will not express.4, 57 The role of patient expectations in the  
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management of musculoskeletal conditions may be under-appreciated.4 The relationship 
between patient expectations and the SBST risk categories is unknown.  
Patients stratified by the SBST who are at higher risk for a poor prognosis may 
have a comorbid MH condition. In the United States, the majority of MH diagnoses go 
untreated.62 The presence of a MH comorbidity is associated with increased healthcare 
related costs1, 44, 45 and higher rates of healthcare utilization for a variety of costly 
conditions.1, 31 Compared to MH specialty care, the primary care setting is becoming the 
main source of MH services in the United States.61 The high prevalence of MH 
conditions in patients with LBP20, 39 may represent a primary care opportunity to alter the 
course of LBP. Patients with depression who consult a primary care provider for chronic 
LBP may pay more in LBP-related healthcare costs.21 It is unknown whether MH 
conditions interact with other patient factors and the influence that an interaction may 
have on LBP-related costs. 
  
The Start Back Screening Tool and Acute Low Back Pain   
While the SBST screens patients to determine whether referral for further 
stratified care is appropriate, other subgrouping strategies screen to identify patients who 
have a preferential response to specific interventions. This has led to the development of 
clinical prediction a rule (CPR) that identifies patients with ALBP likely to respond 
favorably to spinal manipulation combined with exercise.22, 26 Patients that meet the 
medium-risk SBST category and fit the CPR criteria would seem to be most likely to 
improve rapidly as compared to those who are high-risk and meet the CPR. Spinal 
manipulation combined with exercise may be most appropriate for those categorized as 
medium-risk40, 42 as additional psychosocial interventions are recommended for patients 
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stratified as high-risk.42, 48 Patients who are low-risk are less likely to develop prolonged 
disability and need little more than reassurance and advice on self-management.42  
High-risk patients with ALBP who receive spinal manipulation and exercise 
without additional psychosocial interventions may be receiving suboptimal care. Previous 
studies that examined the effectiveness of spinal manipulation in patients who met a CPR 
each had a proportion of participants for whom the intervention was ineffective.6, 11, 17, 26 
The possibility exists that many of the nonresponders had characteristics that, had they 
been stratified by the SBST,  may have identified them as high-risk for a poor prognosis. 
If this is the case, spinal manipulation without appropriate psychosocial interventions is 
less likely to result in improvements. The first paper in this dissertation attempted to 
illuminate whether patients with ALBP who fit a CPR respond differentially to spinal 
manipulation based on their status on the SBST.  
 
The Relationship Between the Start Back Screening Tool 
and Treatment Expectations 
An expectation that a specific intervention will be beneficial is a form of a 
predictive expectation.4 Examinations of the association between predictive expectations 
and the outcomes of patients with LBP have yielded mixed results. In those with chronic 
LBP, improved outcomes were associated with patients who receive an intervention for 
which they had high expectations for a favorable response.46 However, similar results 
were not found in patients with LBP who were candidates for spinal manipulation and 
had high expectations that manipulation would be beneficial.5   
Whether a patient’s expectations of benefit from common LBP interventions are 
associated with their SBST risk stratification is unknown. However, several individual 
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risk factors that comprise the high-risk group may have a relationship with patient 
expectations for recovery. In a small prospective cohort of patients having surgery for 
spinal stenosis, patients who were depressed had lower expectations for recovery after 
surgery than those without depression.59 In workers with occupational LBP, a higher fear 
of movement was associated with decreased expectations for returning to work.3 
Similarly, in a second group of occupational LBP, patients with high baseline levels of 
depression, fear of movement and catastrophizing had decreased expectations for 
recovery.10 While the highlighted studies did not examine the association between 
expectations for benefit from individual interventions and psychosocial variables, they, 
nonetheless, inform questions related to examining the association between SBST risk 
categories and individual LBP treatment expectations. A better understanding of a 
patient's expectations regarding the benefit of specific interventions for LBP may provide 
the clinician with opportunities to influence the patient's attitudes about treatment. If a 
patient with ALBP has the expectation that specific treatment such as surgery or rest 
would be beneficial, then efforts may be directed toward educating the patient about the 
benefits of interventions with demonstrated effectiveness.14 However, when patients 
believe that an effective intervention will benefit them, then aligning the intervention 
with the expectation may enhance patient outcomes.37, 46 The second study in this 
dissertation examines the question of whether patients who are stratified as high-risk have 
different expectations of benefit from commonly used LBP interventions compared to 
those stratified as medium- and low-risk.  
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The Influence of a Mental Health Condition on  
LBP-Related Healthcare Costs 
 Patients who present to primary care for common healthcare conditions are likely 
to have MH comorbidities.20, 31, 55 Having a MH comorbidity is associated with higher 
healthcare related costs for a variety of common conditions.1, 31, 44  The costs associated 
with managing LBP are increasing.50  Individuals with chronic LBP and mental health 
complaints will pay more in LBP-related healthcare costs compared to those without a 
mental health condition.1 Those who present to primary care for a new episode of ALBP 
and have comorbid depression are more likely to utilize costly downstream back pain-
related services such as emergency care visits and advanced imaging.25  
  Other individual patient variables are associated with LBP and may influence 
LBP-related health care costs. Older age, prior spine surgery, specific LBP diagnosis 
(radiculopathy, spondylolisthesis, etc.) and comorbid neck pain are significant 
determinants of LBP-related healthcare costs and BMI is weakly associated with 
increased LBP-related healthcare utilization.25  Sex is a patient characteristic that 
demonstrates an inconsistent relationship with LBP-related healthcare costs.2, 25, 54 How 
patient related factors such as age, BMI and sex interact with mental health conditions to 
influence LBP-related costs is largely unknown. Improved understanding of such 
interactions and their relationships to the costs associated with LBP may provide primary 
care providers with additional patient education opportunities. The final paper in this 
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Purpose 
The aim of this dissertation was to increase our depth of understanding regarding 
utilization of the SBST in patients with ALBP. The secondary aim was to provide 
background knowledge related to the impact that having a mental health condition has on 
LBP-related healthcare costs. 
1. The aim of the first paper was to explore the 4 weeks, 3 and 12 months outcomes 
of patients who meet a CPR and are stratified as medium- or high-risk by the 
SBST.  
2. In the second paper, we explored the patterns of patient's expectations related to 
10 commonly used interventions for LBP in patients with ALBP and, 2) we 
examined the association between patient's patterns of treatment expectations and 
their SBST risk stratification in patients with ALBP. 
3. Finally, in the 3rd paper we examined the influence of a comorbid MH condition 
on LBP-related costs over a 1-year period following a new primary care 
consultation for LBP and 2) we determined whether other patient factors interact 
with the presence of a MH comorbidity to influence LBP-related costs in the same 
group of patients. 
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START BACK SCREENING TOOL AND ITS ASSOCIATION WITH THE 
 
OUTCOMES OF PATIENTS WITH ACUTE LBP WHO MEET A  
 
CLINICAL PREDICTION RULE  
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Introduction 
 
 Approximately 27% of patients who consult a primary care provider for ALBP 
will continue to have pain and disability at 2 years.33 High rates of transition from acute 
to chronic LBP underscore the difficulties in providing effective interventions to patients 
with ALBP. Among the top primary care research priorities are identifying prognostic 
subgroups of patients with LBP and identifying specific management strategies based on 
relevant subgroups.9  
Several proposed models of care attempt to subgroup and manage patients with 
LBP based on key patient characteristics.18, 27, 32, 34 The Start Back Screening Tool 
(SBST) is a primary care decision aide that stratifies patients into prognostic subgroups 
based on the patient's risk for developing future disabling LBP and makes treatment 
recommendations based on their risk stratification.27 Compared to those stratified as low- 
and medium-risk, high-risk patients have a greater number of psychosocial factors 
associated with a poor prognosis7, 23 putting them at risk for greater utilization of 
healthcare resources.1, 21 Recommended interventions common to all SBST risk groups 
include education on optimal levels of activity and a favorable prognosis. Additional 
treatments for the high-risk group include intensive and targeted interventions tailored 
toward removing psychosocial barriers to recovery as well as evidence-based physical 
therapy to address impairments in physical function. Medium-risk patients receive 
evidence-based physical therapy to decrease symptoms and improve function while low-
risk patients receive guideline recommended advice on self-management including 
education on a favorable prognosis and pain reduction strategies.27 Recent research 
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indicates that targeting interventions toward patients with LBP based on their baseline 
prognostic risk stratification may alter a patient's recovery.16, 29 
 While the SBST screens patients to determine whether referral for further 
stratified care is appropriate, other subgrouping strategies screen to identify patients who 
have a preferential response to specific interventions. This has led to the development of 
a clinical prediction rule (CPR) that identifies patients with ALBP likely to respond 
favorably to spinal manipulation combined with exercise.15, 17 In patients with LBP who 
meet the CPR criteria, those that receive spinal manipulation with exercise have superior 
outcomes compared to those who do not receive the treatment.3, 5, 8  
Patients that meet the medium-risk SBST category and fit the CPR criteria would 
seem to be most likely to improve rapidly as compared to those who are high-risk and 
meet the CPR. Spinal manipulation combined with exercise may be most appropriate for 
those categorized as medium-risk27, 29 as additional psychosocial interventions are 
recommended for patients stratified as high-risk.29, 31  
High-risk patients with ALBP who receive spinal manipulation and exercise 
without additional psychosocial interventions may be receiving suboptimal care. Previous 
studies that examined the effectiveness of spinal manipulation in patients who met a CPR 
each had a proportion of participants for whom the intervention was ineffective.3, 5, 8, 17 
The possibility exists that many of the nonresponders had characteristics that, had they 
been stratified by the SBST, may have identified them as high-risk for a poor prognosis. 
If this is the case, spinal manipulation and exercise would be less effective.  
In patients with ALBP who meet a CPR, it is unclear whether the SBST medium 
and high-risk strata explain a meaningful amount of the variation in the outcomes of 
   
    19
disability or pain.  Although the SBST is not meant to be used only in patients with 
ALBP, illuminating the magnitude of the tool’s contribution to explaining outcomes will 
help to quantify its value in this population of patients. If its contributions are small, then 
perhaps the SBST is of limited value in the management of patients with ALBP.  
The association between the SBST risk stratification and recovery in patients with 
ALBP who meet a CPR identifying them as likely to respond to spinal manipulation has 
never been examined. The aim of this study was to explore the 4 weeks, 3 and 12 months 
outcomes of patients who meet a CPR and are stratified as medium- or high-risk by the 
SBST. Our primary hypothesis was that early intervention (EI) with physical therapy 
would lead to greater reductions in pain and disability than usual care (UC) in medium-
risk patients than it would in high-risk patients. Secondarily, in separate analyses of 
medium- and high-risk subgroups, we hypothesized that EI would lead to greater 
reduction in pain and disability than UC. Finally, we hypothesized that the SBST would 
account for a significant amount of the variance in pain and disability scores at 4 weeks, 




 We performed a secondary analysis of data from a randomized clinical trial that 
compared the outcomes of patients with a new episode of ALBP who received either UC 
by a primary care provider or EI using spinal manipulation combined with exercise 
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Participants  
 
Participants were recruited from Intermountain Healthcare and University of Utah 
primary care clinics in Salt Lake City, Utah between February 2011 and November 2013. 
Patients who consulted a primary care provider for a new onset of LBP were screened for 
inclusion. To be eligible, patients were required to have a modified Oswestry Disability 
Questionnaire13 of > 20%, be aged 18-60 years and have a complaint of LBP and/or 
numbness between the 12 rib and buttocks with or without symptoms into one or both 
legs originating from the lumbar region. Additionally, participants were required to meet 
a CPR that identifies those likely to respond favorably to spinal manipulation if 2 factors 
are present: 1) no LBP extending below the knee, and 2) ALBP with symptom duration 
of < 16 days.17  Patients were excluded if they had any of the following: surgery to the 
lumbosacral spine, current pregnancy, currently receiving treatment for LBP from 
another healthcare provider (e.g., chiropractic, massage therapist, injections, etc.), the 
presence of neurological symptoms (positive straight leg raise or crossed straight leg raise 
that reproduced symptoms at < 450 or reflex, sensory or strength deficits indicating 
lumbar nerve root compression), the presence of "red flags" for a potentially serious 
condition (cauda equina syndrome, major or rapidly progressing neurological deficit, 
cancer, fracture, infection or systemic disease). The institutional review boards at the 
University of Utah and Intermountain Healthcare in Salt Lake City, Utah approved the 




At baseline and prior to randomization, all patients who met the inclusion criteria 
received a standard examination that included the collection of demographic information, 
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a standardized physical examination and completion of several self-report questionnaires. 
All data were entered into an online electronic data collection platform. 
The Start Back Screening Tool was assessed as baseline to categorize patients into 
high-, medium- or low-risk. The SBST is a 9-item multidimensional questionnaire that 
combines the properties of eight potentially modifiable constructs and contains disability 
and psychosocial subscales. One question each is related to bothersomesess, referred leg 
pain, comorbid pain, catastrophizing, fear, depression and anxiety and two questions are 
related to disability. Responses are either positive or negative for all construct items 
except for bothersomeness, which is scored on a 5-point Likert scale from “not at all” to 
“extremely.” Bothersomeness is considered positive if “very much” or “extremely” is 
recorded. When scoring the tool, the positive responses are summed. If the total score is 
three or less, then the patient is stratified as low-risk for the development of future 
disabling low back pain. If the total score is four or greater, then the focus is on the 
psychosocial subscale (items 5 through 9). The patient is stratified as medium-risk if the 
sum of psychosocial subscale is three or less and high-risk if the psychosocial subscale is 
summed to four or more. We used 1 dichotomous variable that allowed us to compare 
high- to medium-risk subgroups (medium-risk = 0; high-risk = 1). The low-risk subgroup 
was not included. 
The Oswestry Disability Index (ODI) is a commonly used LBP condition specific 
outcome measure for disability originally described by Fairbank12 and served as our 
primary outcome measure. It is a 10-item questionnaire with higher scores indicating 
greater disability and has been used widely as an outcome measure for LBP research.10 
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Each item is scored 0-5. The minimal clinically important difference for the ODI has 
been reported as 6 points in patients receiving physical therapy.19  
 Our secondary outcome measure was the Numeric Pain Rating (NPR). The NPR 
is a 0 – 10-point scale with 0 indicating no pain and 10 indicating maximal pain. The 
NPR is commonly used in LBP research.3, 8, 15 The minimal clinically important 
difference in the acute LBP population has been reported as a 2-point change.6 
 We also collected several questionnaires at baseline whose constructs are also 
assessed on the SBST. The first was the Pain Catastrophizing Scale (PCS). The PCS is a 
13-item scale that measures the extent to which an individual catastrophizes in response 
to pain.35 Patients with LBP who catastrophize in response to low back pain may be at 
risk for delayed recovery.39 The PCS has acceptable levels of internal consistency and 
construct validity.35, 36 
 The Fear Avoidance Beliefs Questionnaire (FABQ) was collected to measure fear 
of pain and beliefs regarding activity avoidance. The FABQ is divided into work 
(FABQW) and physical activity subscales (FABQPA).38 Each item in the subscales is 
scored 0 – 6 with higher scores indicating more fear-avoidance beliefs. The items within 
each subscale are summed for a total score. In patients with ALBP, the FABQ has 
acceptable internal consistency and reliability.37  
The SBST, FABQ and PCS were collected at baseline while our primary and 
secondary outcome measures, the ODI and NPRS respectively, were collected at baseline 
and, 4-week, 3- and 12-month follow-up periods.  
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Blinding 
The nature of the study did not allow for blinding of participants or providers nor did we 
blind study personnel performing the baseline examination and education. Research study 
personnel conducting the 4-week follow-up examination were blinded to treatment group 




 Prior to the study, a research assistant prepared a computer-generated random 
allocation sequence using block sizes of 4. From the randomization allocation, opaque 
sequentially numbered envelopes were prepared containing the treatment group assigned 
for each participant. After the patient completed the baseline examination, the study 
coordinator opened the envelope and the patient was assigned to a treatment group. 
 
Treatments 
Prior to randomization and after the baseline data collection and physical exam, 
the investigator provided all participants with standard education based on the Back 
Book.4 The education was on the favorable history of LBP and reassurance that they did 
not have a serious condition as well as advice to avoid bed rest and return to normal 
activities as soon as possible. All participants were provided copies of the Back Book and 
any questions were answered.  
Patients randomized to the UC group were encouraged to follow the advice based 
on the Back Book and to follow up with their primary care provider on an as-needed 
basis. Patients randomized to the EI group were scheduled with the treating physical 
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therapist within 3 days of the baseline examination by the unblinded personnel who 
performed the baseline examination. Those in the EI group received 4 visits of physical 
therapy over the course of 3 weeks. The first 2 visits (2-3 days apart) included the 
administration of 1 of 2 possible spinal manipulation techniques. The primary technique 
was a lumbosacral regional manipulation whose elements of positioning have been 
previously described.15 The decision on how many manipulations the patient received 
was based on previous research examining a CPR in patients with LBP.5, 8, 15 The second 
treatment session occurred 2-3 days later and proceeded in the same manner as the first. 
Following the second session of manipulation, the supine pelvic tilt range-of-motion 
exercises were reviewed and the patient was instructed in spinal strengthening exercises 
used in previous research.5, 26 Four physical therapists with 3 to 30 years of experience 
provided the interventions in the treatment group. Treating therapists were trained during 
two 1-hour training sessions by the authors who were (JF and JM) experienced in 
teaching spinal manipulation and exercise techniques to physical therapists ranging form 
the novice to the expert.  
 
Sample Size  
This is an exploratory secondary analysis of a study that required the recruitment 
of 220 participants in order to achieve 86% power to detect meaningful treatment effects 
between UC and EI.  
 
Data Analysis 
Descriptive statistics were used to characterize the sample. The data were 
screened for normality and homogeneity of variance as well as for missing values. 
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Predicted values from a simple regression equation were used to replace missing items 
within a questionnaire. Separate regression models were run with each questionnaire item 
regressed on all other questionnaire items in the scale or subscale.11 Entire questionnaires 
that were missing were not replaced. Only participants who completed the SBST and 
were stratified either as medium- or high-risk were included in the analyses.  
We tested our primary hypothesis using a 2-way ANCOVA. The hypothesis of 
interest was the interaction between treatment group (EI or UC) and SBST category 
(high- or medium-risk). Our primary analysis used the 3-month ODI scores as the 
dependent variable while controlling for baseline ODI. Similar analyses were conducted 
for the 4-week and 12-month time points and for all time points examining the numeric 
pain rating (NPR) while controlling for baseline NPR and were considered secondary. To 
examine the effect of treatment separately within the medium- and high-risk subgroups, 
we performed ANCOVA comparing the ODI score from baseline to 4-week, 3- and 12- 
month time points while controlling for baseline ODI score. The same approach was used 
when examining the effect of treatment on NPR.  
To explore whether the SBST risk stratification accounted for a significant 
amount of the variance in disability and pain, hierarchical linear regression was used. 
Step 1 included treatment group and baseline measure of the outcome variable as well as 
baseline variables that were not constructs included in the SBST (age, gender, BMI, prior 
history of LBP, currently taking medicine for LBP, current smoker, post high school 
education, employed outside the home, patient expectation of benefit from manipulation 
and patient expectation of benefit from strengthening). The SBST risk stratification was 
entered in step 2. The change in R-squared represented the variance accounted for by the 
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SBST while controlling for baseline variables. The same approach was used when 
examining whether SBST risk stratification accounted for a significant amount of the 




Of the 220 participants in the primary study, 219 completed the SBST. Thirty-
eight participants were stratified as low-risk and were not included in this secondary 
analysis. The final sample (n=181) had 120 (66%) participants stratified as medium-risk 
and 61 (34%) stratified as high-risk. The average age of the sample was 37.5 (SD = 10.2) 
years with 52.1% being female. Participants reported moderate average pain intensity and 
disability and the majority had at least 1 prior episode of LBP (Table 2.1). The majority 
of participants received spinal manipulation during 2 treatment visits and exercise during 
at least 1 treatment visit and were considered compliant. Five participants were 
considered noncompliant. One participant stratified as medium-risk in the EI and one in 
the UC did not complete any follow-up questionnaires and were considered dropouts 
(Figure 2.1). Figure 2.1 contains the number of patients with complete follow-up data for 
our primary outcome measure at each time point.  
For our primary outcome measure, the ODI, there were no significant 2-way 
interactions between SBST category and treatment group for the 4-week, 3-month and 1-
year time periods (Table 2.2) indicating no difference in treatment effects between 
medium- and high-risk subgroups. Likewise, our secondary outcome measure, the 
average NPR, demonstrated no significant 2-way interactions between SBST category 
and treatment group for any time period (Table 2.2).  
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There was a significant main effect of treatment group in favor of EI at 3 months 
for the ODI (mean difference = - 3.14, 95% CI: -6.53, -0.29) and at 3 months for the NPR 
(mean difference = 0.66, 95% CI: -1.15, -0.18). There were no other significant main 
effects of the intervention. There was a significant main effect for SBST at 1 month for 
the ODI  (mean difference = 3.95, 95% CI: 0.02, 7.87) indicating that those stratified as 
high-risk had higher ODI scores at the 1-month follow up. There were no significant 
main effects of SBST on NPR scores at any time point.  
When examining only the high-risk subgroup, there was a significant difference 
between the EI and the UC groups for the 3-month ODI and the 3-month NPRS in favor 
of early intervention. No other significant differences were detected for any other time 
point for either the medium or high-risk groups (Table 2.2). 
Finally, when we tested whether the SBST accounted for a significant amount of 
the explained variance for the outcomes of pain and disability, after controlling for 
covariates, the SBST explained an additional 2.4% (β = 4.25, p = 0.035) of the variance 




This study was the first to examine whether the effects of treatment in patients 
who meet a 2-factor CPR resulted in differential outcomes for patients stratified by the 
SBST. Participants demonstrated clinically meaningful change from baseline to each 
follow-up time point. We found no 2-way interactions between risk stratification and 
treatment group at any time point for either the ODI or NPR, indicating that the effects of 
treatment were no different between the medium- and high-risk groups. When we 
examined the effects of treatment separately within each SBST risk subgroup, EI was 
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superior to UC at 3 months for the ODI and NPR in those categorized as high-risk and 
not in those categorized as medium-risk, as hypothesized. After controlling for 
covariates, the SBST significantly accounted for a small amount of the change in the 
variance explained by the model in the 4-week ODI.  
There are several potential explanations for our results. The rapid improvements 
in pain and disability across groups during the first 4 weeks of the study that were 
maintained through 1 year may represent the generally favorable natural history of 
ALBP.22, 25 Alternatively, the CPR used as inclusion criteria for the study may have 
simply identified patients with a good prognosis.  
We expected that patients who met the medium-risk SBST category and fit the 
CPR criteria would be most likely to improve rapidly from spinal manipulation with 
exercise compared to those who are high-risk and meet the CPR.28  The medium-risk 
category demonstrated no improvement over the high-risk category. Recent research 
indicates that the SBST may not differentially predict a poor outcome in patients 
receiving spinal manipulative therapy from chiropractors.14 Our results are similar in that 
we found the SBST did not differentiate those with ALBP who, compared to UC, respond 
to a management strategy that included spinal manipulation and exercise at any time 
point for the medium-risk category and at the 4-weeks and 1-year time points for the 
high-risk category. In contrast, however, those in the high-risk category who received 
spinal manipulation with exercise demonstrated greater improvements in outcomes at 3 
months compared to UC. 
 It is difficult to explain the apparent benefit of EI for the high-risk group at 3 
months. The EI group attended 4 more visits with a physical therapist than the UC group 
   
    29
and, although explicit interventions aimed at reducing psychosocial barriers to recovery 
were not part of the study, both treatment groups did receive education on self-
management and advice to remain active. It is conceivable that, through ongoing 
interactions with a competent and experienced physical therapist during the first 4 weeks 
of the study, some risk factors common to high-risk patients were favorably modified. 
This interaction may have allowed high-risk patients who received EI to achieve 
improvements in pain and disability that did not reveal themselves until 3 months. The 
management of patients with ALBP with psychosocial interventions has mixed results. 
Identification of elevated fear of movement in patients with occupational ALBP and 
directing interventions toward managing fear-avoidance beliefs may result in earlier 
return to work compared to management using an impairment-based approach.20 
However, past research demonstrated that psychosocial interventions provided by 
primary care providers to patients with acute and subacute LBP resulted in no difference 
in disability compared to usual care.30 A recent systematic review indicates that fear 
avoidance beliefs in those with ALBP are not prognostic of a poor outcome.40 In similar 
patients, however, higher levels of catastrophizing are associated with a poor outcome.39 
In patients with ALBP, the results of managing psychosocial factors and the influence 
that psychosocial factors have on recovery appear variable.  
The small amount of additional explained variance of the ODI at the 4-week 
follow-up indicates that the SBST may have utility in predicting the short-term prognosis 
of patients with acute nonradicular LBP regardless of intervention.  However, the tool 
may be of little use in predicting prognosis at 3 months and 1 year. A recent cohort study 
indicates that many patients transition to a lower risk category within 4 weeks of initial 
   
    30
screening.2 With the high levels of pain and disability that can accompany an acute 
episode of LBP,24 it may be normal for some people to develop pain-related fear of 
movement, catastrophizing or anxiety. These individuals may be categorized as high-risk 
at baseline and they might not recover as quickly as patients categorized as medium-risk. 
Once the acute pain subsides, psychosocial barriers to recovery might spontaneously 
diminish.  
The results of this study should be considered in light of important limitations. 
The primary study was not powered to detect an interaction effect nor was it designed to 
examine the SBST. Furthermore, in addition to the analysis of our primary outcome, we 
conducted multiple comparisons of secondary analyses, which increased the chances of 
committing a type-1 error.  
 
Conclusions 
In patients with acute LBP who meet a CPR identifying them as likely to respond 
to spinal manipulation, there is no differential effect of interventions based in medium- or 
high-risk SBST subgroups. High-risk patients may derive some benefit from early 
intervention at 3 months. These effects disappear at 1 year. Future research should 
examine the effectiveness of physical therapy management of acute LBP in a larger 
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FIGURE 2.1. Participant Flow Through Study 
 
Agreed to participate and signed 
informed consent 
N=220 
Early Intervention: n= 84 
Medium Risk: n= 59; High Risk n=25 
Usual Care: n=97 
Medium Risk n=61; High Risk n=36 
 
Low risk not 
included in 
analysis = 38 
4-Week Follow-up 
Medium Risk: n=57; High Risk: n=25 
Dropouts: n= 1, Family obligations 
Co-interventions 
Extension based repeated movements: n 
= 1 
Central posterior to anterior 
mobilization: n = 1 
 
3-Month Follow-up 
Medium Risk: n=57; High Risk: n=25 
1-Year Follow-up 
Medium Risk: n=55; High Risk: n=25 
4-Week Follow-up 
Medium Risk: n=59; High Risk: n=35 
Dropouts: n = 1, no reason given 
 
3-Month Follow-up 
Medium Risk: n=60; High Risk: n=34 
1-Year Follow-up 
Medium Risk: n=55; High Risk: n=33 
Randomization 
1220 Potential Participants 
Screened 
Reason for non -enrollment: 
• Duration of symptoms > 16 
days = 734 
• Symptoms distal to the knee 
= 59 
• Prior lumbar surgery = 38 
• Refused = 1 
• Had health care for low back 
pain in past 6 months= 97 
• Pregnant = 12 
• Red Flags = 18 
• ODI < 20% = 21 
• Nerve root compression = 18 
Off Protocol Healthcare  
Massage: n =5; Chiropractor: n=3; 
Physical Therapy: n = 3 
 
Off Protocol Healthcare  
Massage: n = 5 
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(n=25) Usual Care (n=36 ) 
  Age (years) 37.5 (10.2) 39.9 (9.9) 37.1 (10.4) 35.1 (11.3) 36.1 (8.9) 
  Gender, male 92 (50.8%) 33 (56.0%) 32 (52.5%) 14 (56.0%) 13 (36.0%) 
  BMI (kg/m2) 29.1 (8.0) 29.6 (6.9) 28.8 (9.0) 28.3 (8.0) 29.2 (8.3) 
  Oswestry disability index 42.9 (13.0) 44.0 (13.5) 38.2 (11.9) 45.4 (14.3) 47.2 (11.1) 
  Average LBP 5.4 (1.8) 5.2 (1.7) 4.7 (1.7) 6.3 (1.7) 6.1 (1.6) 
  Prior history LBP 124  (68.5%) 43 (72.9%) 40 (65.6%) 18 (72.0%) 23 (63.9%) 
  Currently taking medicine for pain 156 (86.1%) 54 (91.5%) 51 (83.6%) 22 (88.0%) 29 (80.5%) 
  Pain catastrophizing scale 15.2 (10.5) 13.5 (9.7) 12.3 (8.7) 20.4 (12.3) 19.1 (11.1) 
  Fear avoidance beliefs 
    questionnaire - work  
12.5 (9.6) 11.1 (8.4) 10.7 (9.1) 13.3 (11.1) 16.1 (10.8) 
  Fear avoidance beliefs 
    questionnaire –physical activity 
16.0 (4.4) 15.3 (4.3) 15.3 (3.9) 16.5 (4.8) 17.5 (4.7) 
  History anxiety or depression 50 (27.6%) 18 (30.5%) 16 (26.2%) 4 (16.0%) 12 (33.3%) 
  Upper back or neck pain 70 (38.7%) 32 (54.2%) 21 (34.4%) 5 (20.0%) 12 (33.3%) 
  Current smoker 15 (8.3%) 7 (11.9%) 5 (8.2%) 2 (8.0%) 1 (2.8) 
  High school education 84  (46.4%) 31 (52.5%) 27 (44.3%) 11 (44.0%) 15 (41.7%) 
 Employed outside the home 147 (82.3%) 48 (84.8%) 50 (82.8%)      29 (80.0%) 29 (80.1%) 
 Patient expectation that  
   manipulation would provide benefit 
70 (39.1%) 20 (32.8%) 22 (37.3%) 10 (40.0%) 18 (52.0%) 
 Patient expectation that strength 
   would provide benefit 
167 (93.3%) 54 (91.5%) 57 (95.0%) 24 (96.0%) 32 (91.4%) 
Abbreviations: BMI, body mass index; LBP, low back pain 
* Continuous variable are reported in means (SD) and categorical variables are reported in n (%). 36 
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TABLE 2.2 Results of ANCOVA comparing outcomes between treatment groups subgrouped by risk 




 Medium-Risk High-Risk Mean Difference in 
Treatment Effect 
(Medium-High) EI UC Mean Difference EI UC 
Mean  
Difference 
Oswestry Disability Index   
   Baseline 44.0 38.2 -- 45.4 47.2 -- -- 
           
   4 Weeks 10.58 11.99 -1.41 (-5.50, 2.67) 12.74 16.04 -3.30 (-10.95, 4.36) 1.88 (-6.69, 0.45) 
   p = 0.50   p = 0.39 p = 0.67 
   3 Months 6.52 8.64 -2.12 (-6.14, 1.90) 6.38 12.37 -6.36 (-11.45, -1.27) 4.23 (-1.80, 10.27) 
   p = 0.30   p = 0.015† p = 0.17 
   1 Year 6.82 8.62 -1.79 (-6.05, 2.47) 7.09 9.85 -2.86 (-8.87, 3.15) 1.07 (-6.33, 8.47) 
   p = 0.41   p = 0.35 p = 0.78 
Average Low Back Pain   
   Baseline 5.2 4.7 -- 6.3 6.1 -- -- 
           
   4 Weeks 1.57 1.87 -0.31 (-0.83, 0.22) 1.62 2.44 -0.82 (-1.89, 0.25) 0.51 (-0.60, 1.63) 
   p = 0.25   p = 0.13 p = 0.37 
   3 Months 1.17 1.58 -0.41 (-0.99, 0.17) 1.05 2.25 -1.17 (-2.06, -0.29) 0.76 (-0.22, 1.75) 
   p = 0.16   p = 0.01† p =0.13 
   1 Year 1.07 1.25 -0.18 (-0.71, 0.35) 0.88 1.17 -0.84 (-1.77, 0.9) 0.66 (-0.32, 1.65) 
   p = 0.50   p = 0.76 p = 0.19 




   








































Oswestry Disability Index       
   4 Weeks  4.25 (0.31, 8.19) 0.035 14.4% 16.8% 2.42%§ 
   3 Months 2.28 (-1.00, 5.56) 0.17 17.0% 19.9% 0.98% 
   1 Year 1.37 (-2.22, 4.95) 0.45 15.8% 16.1% 0.32% 
Numeric Pain Rating Scale       
  4 Weeks 0.42 (-0.15, 0.99) 0.15 21.5% 22.6% 1.07% 
  3 Months 0.43 (-0.10, 0.97) 0.11 22.9% 24.1% 1.25% 
  1 Year 0.29 (-0.20, 0.78) 0.24 22.9% 23.6% 0.71% 
*Block 1 contained treatment group, baseline value of the outcome variable, age, gender, body mass 
index, prior history of LBP, currently taking medicine for LBP, current smoker, post high school 
education, employed outside the home, patient expectation of benefit from manipulation and patient 
expectation of benefit from strengthening. Block 2 contained SBST 
†SBST high- versus medium-risk 
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 Low back pain (LBP) is the 5th most common reason to visit a primary care 
provider.32 Approximately 7% of individuals report having an episode of acute LBP 
(ALBP) within the previous year9 and many patients who consult a primary care provider 
for ALBP will continue to have pain and disability at 2 years.42 The rate of transition 
from ALBP to chronic low back pain (CLBP) in the Unites States continues to rise.22 
Published guidelines differ regarding the expected prognosis of patients with ALBP. 
Some authors report that 90% of patients with ALBP will improve within 6 weeks,46 
while others indicate that 30% of patients will still have pain and disability at 1 year.13 
Discrepancies regarding the expected prognosis for patients with ALBP highlight the 
need for an improved understanding of factors that influence a patient's outcome.  
 In patients seeking care for LBP, the Start Back Screening Tool (SBST) is a 
primary care decision aide that stratifies patients into prognostic subgroups based on the 
patient's risk for developing future disabling LBP and makes treatment recommendations 
based on their risk stratification. Compared to those stratified as low- and medium-risk, 
high-risk patients have a greater number of psychosocial factors associated with a poor 
prognosis14, 27, 33 which puts them at risk for greater utilization of healthcare resources.2, 26 
Approximately 20% of patients stratified by the SBST have ALBP of less than 30 days 
duration. Of those with acute symptoms, approximately 25%, 45% and 30% are 
categorized as low-, medium- and high-risk, respectively.3, 23, 35 Recent research 
demonstrates that targeting interventions toward patients with LBP based on their 
baseline prognostic risk stratification may alter a patient's recovery.20, 35 
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 Even when intervention is guided by SBST risk stratification, patient outcomes 
are variable.35 Prognosis may be dependent upon factors other the patient's baseline risk 
stratification or the interventions they receive. There is a growing understanding that 
patients' healthcare expectations are associated with the outcomes of musculoskeletal 
conditions.4, 7, 25, 28 However, the expectations of patients with LBP may be an overlooked 
component of patient management.4, 40, 41 Expectations regarding the predicted benefit of 
specific treatment options are a type of patient expectation4 and have been described in 
patients with LBP who are candidates for spinal manipulation.6 The treatment 
expectations for common LBP interventions have not been described in patients with 
ALBP. A better understanding of a patient's expectations regarding the benefit of specific 
interventions for LBP may provide the clinician with opportunities to influence the 
patient's attitudes about treatment. For example, if a patient with ALBP has the 
expectation that specific treatment such as surgery or rest would be beneficial, then 
efforts may be directed toward educating the patient about the benefits of interventions 
with demonstrated effectiveness.13 However, when patients believe that an effective 
intervention will benefit them, then aligning the intervention with the expectation may 
enhance patient outcomes.31, 38 
 Understanding patterns of treatment expectations in patients with ALBP based on 
their prognosis may help to direct targeted research efforts toward examining the 
influence of expectations on recovery in patients stratified by the SBST. In patients with 
ALBP, the association between SBST risk-stratification and patterns of treatment 
expectation for commonly used interventions is unknown.  
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 The purpose of this study was 2-fold: 1) to examine the patterns of patient's 
expectations related to 10 commonly used interventions for LBP in patients with ALBP 
and, 2) to examine the association between patient's patterns of treatment expectations 
and their SBST risk stratification in patients with ALBP. We hypothesized that 
expectations for passive interventions would cluster together as would expectations for 
active interventions. Furthermore, patients with ALBP who were stratified as high-risk 
would be associated with having greater expectations for passive interventions compared 




 We performed a secondary analysis of baseline self-report data from a 
randomized clinical trial that compared the outcomes of patients with a new episode of 
ALBP who received either usual care by a primary care provider or spinal manipulation 
combined with exercise delivered by a physical therapist. The results of the primary study 




 Participants were recruited from Intermountain Healthcare and University of Utah 
primary care clinics in Salt Lake City, Utah between February 2011 and November 2013. 
Patients who consulted a primary care provider for a new onset of LBP were screened for 
inclusion. To be eligible, patients were required to have a modified Oswestry Disability 
Questionnaire18  of > 20%, be aged 18-60 years and have a complaint of LBP and/or 
numbness between the 12 rib and buttocks with or without symptoms into one or both 
legs, which were originating from the tissues of the lumbar region. Additionally, 
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participants were required to meet a decision rule that identifies those likely to respond 
favorably to spinal manipulation if 2 factors are present: 1) no LBP extending below the 
knee, and 2) ALBP with symptom duration of < 16 days.24  Patients were excluded if 
they had any of the following: surgery to the lumbosacral spine, current pregnancy, 
currently receiving treatment for LBP from another healthcare provider (e.g., 
chiropractic, massage therapist, injections, etc.), the presence of neurological symptoms 
(positive straight leg raise or crossed straight leg raise that reproduced symptoms at < 450 
or reflex, sensory or strength deficits indicating lumbar nerve root compression), the 
presence of "red flags" for a potentially serious condition (cauda equina syndrome, major 
or rapidly progressing neurological deficit, cancer, fracture, infection or systemic 
disease). The institutional review boards at the University of Utah and Intermountain 
Healthcare in Salt Lake City, Utah approved the original trial. All patients provided 




 In addition to the baseline demographic information and primary outcome 
measures collected for the original trial, participants completed the StartBack Screening 




 Treatment expectations were measured using a questionnaire adapted from the 
North American Spine Society.16 Using a 5-point Likert scale that ranged from "strongly 
disagree" (1), to "neutral" (3), to "strongly agree" (5), subjects rated their level of 
agreement with the statement “I believe ______ will significantly help to improve this 
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episode of my back pain.” In place of the blank was one of 10 common treatments for 
LBP. The wording for each treatment, including associated examples and descriptors, 
were as follows: medication, rest, surgery, modalities (i.e, ultrasound, ice, heat, electrical 
stimulation), massage, manipulation (having your back “cracked”), traction, aerobic 
exercise (walking, cycling, etc.), range of motion exercises (i.e, stretching your back), 
strengthening exercises for your back. The same 10 treatment expectations have been 
used in previous LBP research.6  
 The Start Back Screening Tool is a decision aide developed to help providers 
make determinations about who should be referred for further physical therapy after 
initial screening.33 It is a 9-item multidimensional questionnaire that combines the 
properties of eight potentially treatment modifiable constructs and contains disability and 
psychosocial subscales. One question each is related to bothersomesess, referred leg pain, 
comorbid pain, catastrophizing, fear, depression and anxiety and two questions are 
related to disability. Responses are either positive or negative for all construct items 
except for bothersomeness, which is scored on a 5-point likert scale from “not at all” to 
“extremely.” Bothersomeness is considered positive if “very much” or “extremely” is 
recorded. 
When scoring the tool, the positive responses are summed. If the total score is 
three or less, then the patient is stratified as low-risk for the development of future 
disabling low back pain. The patient is stratified as medium-risk if the sum of 
psychosocial subscale (items 5 though 9) is three or less and stratified as high-risk if the 
psychosocial subscale is summed to four or more. Concurrent validity of the SBST has 
been tested against the Orebro Musculoskeletal Pain Screening Questionnaire (OMPSQ), 
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a 24-item sub-grouping tool that stratifies patients into low-, medium- and high-risk for 
poor prognosis.34 Agreement was moderate (Cohen’s Kappa=.57). The authors concluded 
that the SBST and the OMPSQ performed similarly but the SBST was simpler and easier 
to use. The low-, medium- and high-risk groups were collapsed into 1 dichotomous 
variable that allowed us to compare individuals stratified as high-risk to those stratified as 
either medium- or low-risk (low/medium-risk = 0; high-risk = 1).  
 
Data Analysis 
 Descriptive statistics were used to characterize the sample. The data were 
screened for missing values. Predicted values from a simple regression equation were 
used to replace missing items within a questionnaire. Separate regression models were 
run with each questionnaire item regressed on all other questionnaire items in the scale or 
subscale.17 Entire questionnaires that were missing were not replaced. Only participants 
who completed the SBST were included in the analysis. To determine if further analyses 
were feasible, we evaluated the inter-item correlations between treatment expectations. 
Next, principal components analysis (PCA) with Varimax (orthognol) rotation was used 
to reduce the 10 TE items into a smaller number of uncorrelated components. Past 
research has utilized PCA to examine data from Likert scales.1, 39 To maximize the 
number of cases available for PCA, mean substitution was used to impute missing TE 
data. Factorability of the data was determined through examination of the Kaiser-Meyer-
Olkin measure of sampling adequacy and Bartlett's test of sphericity. The number of 
components was determined by examination of the deflection point within the scree plot, 
eigenvalues > 1.0 and theoretical justification. Components loadings of at least 0.40 were 
considered for interpretation. Factor scores for each subject were calculated using the 
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Anderson-Rubin (AR) method The AR method produces uncorrelated factor scores.19 
Components were named based on the construct represented by the combination of items 
within each component.  
 Logistic regression was used to examine whether patients stratified as high-risk 
by the SBST had greater preferences for passive interventions than those stratified as 
medium- and low-risk.  Because of their association with prognosis, we controlled for 
age12, gender43, prior history of LBP45 and BMI21 in block 1. To improve interpretation, 
we categorized age in years (18-24, 25-34, 35-44, 45-54, 55-60). Block 2 contained the 
factor scores for each component. SBST risk stratification (low/medium-risk vs. high-
risk) was the dependent variable. The results were expressed as odds ratios and the 
corresponding 95% confidence intervals. All data were analyzed using SPSS version 20 
statistical software package for Mac (IBM Inc., Armonk, NY).  
 
Results 
 Of the 220 participants in the study, 219 had completed the SBST and treatment 
expectations. The average age of the sample was 37.4 years (SD = 10.2) with 52.1% 
being female. The average baseline disability measured by the Oswestry Disability Index 
(ODI) was 41.0 (SD=13.1) and 68% had at least 1 prior episode of LBP (Table 3.1). The 
highest average treatment expectation was strengthening for both the high (M = 4.49) and 
low/medium risk (M = 4.51) groups, indicating a belief that strengthening would benefit 
them. The treatment expectation rated least favorable was surgery (Table 3.2). 
Correlations between treatment expectation items ranged from .002 between expectations 
for rest and surgery and .77 between expectations for strengthening and range of motion. 
The Kaiser-Meyer-Olkin measure was > .50, which verified sampling adequacy for the 
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analysis (KMO= .666) and Bartlett's test of sphericity was significant (492.04, p < .001), 
indicating the treatment expectation items were correlated and appropriate for analysis.19 
While the scree plot was ambiguous, four components had eigenvalues over Kaiser’s 
criteria of 1 and in combination explained 67.46% of the variance in treatment 
expectations. These four components were retained because the 10 treatment expectation 
items loaded on them in a theoretically justifiable manner. The treatment expectations 
clustered around distinct categories labeled exercise, passive interventions, surgery and 
rest+medication. Table 3.3 displays the component loadings after rotation. Four items 
loaded most strongly on passive interventions while the expectation for surgery was its 
own component.  Several treatment expectations demonstrated large communalities. For 
example, 83.4% of range of motion and 74.2% of strengthening was variance accounted 
for by the exercise component, while the expectation that massage would be beneficial 
accounted for the least amount of variance of the passive component (53.9%) (Table 3.3).  
 When we evaluated the association between SBST risk stratification 
(low/medium-risk vs. high-risk) and factor scores, no significant associations were 
detected (Table 3.4). The predictive ability of step 1 (age, gender, BMI, prior history of 
LBP) was poor (AUC = .604, p =0.02, 95%CI = 0.52 - 0.69). When component scores 
were added in step 2, the predictive ability showed very little improvement (AUC = .629, 




 The purposes of the study were to describe the patterns of treatment expectations 
for common LBP interventions in a group of patients with ALBP and examine the 
association of SBST risk stratification with patterns of treatment expectations.  
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 Treatment expectations were reduced to 4 components that represent expectations 
for rest and medication, expectations for active interventions, expectations for passive 
interventions and expectations for spinal surgery (Table 3.2). Start Back Screening Tool 
risk stratification was not significantly associated with any of the 4 components.  
 The patterns of treatment expectations may offer some unique insight into how 
patients with acute nonspecific LBP perceive various treatment options. The largest 
amount of explained variance in treatment expectations was represented by the exercise 
component, which contained aerobic exercise, range of motion exercises and 
strengthening expectations, all of which unambiguously loaded together. Range of 
motion and strengthening demonstrated the largest average treatment expectation scores 
of 4.35 and 4.50, respectively. Our results are similar to other authors who reported that 
in patients who were candidates for spinal manipulation, a majority had high expectations 
that strengthening and range of motion exercises would be beneficial6 for their current 
episode of LBP. However, our results are interesting in that it appears patients perceive 
aerobic exercise, strengthening and range of motion exercises as being similar to one 
another. Patients with ALBP may perceive these activities as beneficial because of a 
general knowledge that exercise is recommended for good health.44 Interestingly, when 
expectations were assessed in a small group of patients with a semistructured interview, 
patients with ALBP appear not to know what treatments to expect.36 This highlights the 
need for the providers to engage the patients in a shared-decision-making process 
involving a discussion related to the benefits of potential treatment options. Shared 
decision-making may occur at sub-optimal levels between healthcare providers and 
patients with LBP.37 
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 The second component, passive interventions, explained the second largest 
amount of variance in treatment expectations (Table 3.2). It contained the expectations 
for modalities (heat, ice ultrasound, electrical stimulation), massage, manipulation and 
traction (Table 3.2).  The passive component appears to represent a logical grouping of 
interventions for which patients may perceive something is being "done to them." Both 
hands-on interventions in which the clinician is touching the patient (massage and 
manipulation) and interventions in which the clinician is using a device (e.g., hot pack, 
ice pack, ultrasound machine) loaded together. The patients may perceive that these 
interventions require no active participation. Modalities and massage both had treatment 
expectation scores, indicating a belief that they would be beneficial interventions. 
Manipulation and traction, however, had lower average expectation scores of 3.18 and 
2.72, respectively (Table 3.3). Scores near an average of 3 (neutral expectation of benefit) 
may truly indicate neutral beliefs regarding the benefits of the interventions or it may 
represent a lack of knowledge of what the interventions entail. Previous investigations 
have shown that, in patients with LBP, approximately 60% have a positive expectation 
that manipulation will be helpful while 25% have neutral expectations.6 Our sample 
tended to rate manipulation lower than modalities and massage. This may represent the 
need for education of patients on appropriate interventions for ALBP. While there is 
some debate among guidelines regarding the appropriate timing of spinal manipulation 
for ALBP,13, 17, 46 there is agreement that spinal manipulation should be offered as a 
management option. Guidelines, however, do not agree that a modality such as hot packs 
is beneficial and they do not recommend massage in the management of ALBP.13, 17, 46  
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 The rest + medication component contained expectations for rest and medication 
and explained 13.17% of the variance in treatment expectations (Table 3.3). This 
component may represent the patient's perception that minimal to no intervention is an 
appropriate management strategy for patients with ALBP. Pain medications are 
recommended early in the management of patients with ALBP.13, 46 However, resting as a 
treatment for LBP is not advised and patients are encouraged to remain active.13, 46 The 
average treatment expectation score for rest was 4.11 (Table 3.3) indicating a general 
expectation that rest would be beneficial for their current episode of ALBP. Although it is 
not possible to discern from our data patients' perception of what rest means, bed rest of 
greater than 2 days for ALBP is not an effective management strategy.15 Among the 
possible reasons for a misguided belief that rest is an appropriate self-management 
strategy may be variable adherence by primary care providers to guideline 
recommendations advising patients to remain active.13 An alternate possibility is the 
perception that rest may be healthy self-management if patients consider "avoid 
aggravating activities" as rest.  
 The treatment expectation for the benefit of surgery was the final component and 
explained the least amount of variance in the 10 treatment expectations (Table 3.3). The 
expectations for surgery as its own component may represent patients' perception that 
surgery is an intervention that is unique and clearly different from the others.  For all 
patients, the average treatment expectation score was 1.65, indicating a general 
perception that surgery would not benefit their current condition. Whether the 
participants clearly understood that they were not candidates for lumbar spinal surgery  
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cannot be determined.13 A perception that surgery would not be beneficial may simply 
represent an understanding that surgery in general is an intervention of last resort.  
 We hypothesized that patients who were stratified as high-risk by the SBST 
would have greater preferences for passive interventions. The relationship between each 
of the four component scores generated from the 10 treatment expectations and the Start 
Back Screening Tool risk stratifications was examined and no significant associations 
were detected. While the SBST purportedly measures multiple psychosocial constructs, 
our results are counter to other work examining the association between single 
psychosocial factors and a range of patient expectations. For example, in individuals with 
a variety of health conditions, comorbid psychosocial factors are associated with 
decreased patient expectations for recovery.8, 10, 11, 29 The prognosis of patients with 
ALBP, as measured by the SBST may be unrelated to the expectations of benefit from 
specific LBP interventions. Broadly, expectations relate to prognosis in that if one 
expects to recover from ALBP, then there is a greater chance that they will.30 
Furthermore, patients with LBP who receive an intervention for which they have high 
expectation for benefit are more likely to derive benefit.38 However, the SBST may 
stratify patients into subgroups that are distinct from any prognosis related to their 
expectations of benefit from specific interventions. Future studies should include 
longitudinal outcomes that would better illuminate the relationship between treatment 




 Our results should be considered in light of several limitations. First, the design of 
the original study may have created homogeniety in our sample. All participants enrolled 
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in the primary study had a new episode of nonradicular low back pain that was less than 
16 days in duration. It is possible that because the participants were so similar with 
respect to baseline symptom duration and location, their similarities extended to their 
treatment expectations despite being distributed between SBST risk categories (Table 
3.2).  
 Second, education prior to enrollment may have influenced the patient's treatment 
expectations. The sample may have been biased toward positive expectations for exercise 
because the study coordinator educated all participants that procedures included spinal 
manipulation and exercise. Providers may influence patient expectations.4, 5, 36, 40 It is 
possible that the referring provider influenced the patients' treatment expectations 
differentially based on knowledge of the patients' comorbidities. For example, the 
provider may have had knowledge regarding the presence of depression and tailored 
education based on that knowledge. This could have caused the treatment expectations of 
high-risk patients to be similar to the medium- and low-risk patients.  
 Finally, the questionnaire used in our study may not be the ideal tool to measure a 
patient's treatment expectations. Patients may perceive interventions not included in the 
questionnaire to be beneficial, but they went unrecorded. Furthermore, participants may 





In patients with ALBP, the expectations of benefit from 10 commonly used LBP 
interventions cluster together to form components that describe exercise, passive 
interventions, rest+medication and surgery. Furthermore, patients with ALBP stratified as 
   
 53 
high-risk do not appear to prefer passive interventions over those stratified as medium- 
and low-risk. Clinicians may find our results useful when discussing treatment options 
with those stratified by the SBST. Future research examining the relationship between 
treatment expectations and the SBST should include longitudinal collection of outcome 
data in order to better examine the influence relationship between treatment expectations 
and the SBST. 
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Abbreviations: ODI, Oswestry disability index; PCS, Pain catastrophizing scale; FABQ, Fear  
avoidance beliefs questionnaire; LBP, Low back pain 
                        * Continuous variables reported in mean (SD) and categorical reported in n (%) 
 
TABLE 3.1. Descriptive characteristics by start back screening tool risk stratification 
 
 







  Age (years)  37.4  (10.2) 35.7  (9.9) 38.1  (10.4) 
  Gender, males  114  (52.1%) 29  (46.8%) 85  (54.1%) 
  Body mass index 29.0  (7.9) 28.9  (8.1) 29.1  (7.8) 
  ODI 41.0  (13.1) 46.5  (12.4) 39.0  (13.0) 
  Average low back pain 5.1  (1.8) 6.2  (1.6) 4.7  (1.8) 
  PCS 13.7  (10.4) 19.5  (11.5) 11.6  5(9.0) 
  FABQ work 11.7  (9.5) 14.7  (11.0) 10.6  (8.7) 
  FABQ-physical activity 15.1  (4.1) 17.1  (4.8) 14.3  (4.8) 
  Prior history LBP 146  (66.8%) 41  (64.5%) 105  (68.2%) 
     < 3 prior episodes 42  (19.2%) 13  (21.3%) 29  (18.4%) 
    3-10 prior episodes 56  (25.6%) 16  (26.2%) 40  (25.3%) 
     > 10 prior episodes 48  (21.9%) 12 (19.7%) 36  (22.8%) 
Current smoker 16  (7.4%) 3  (5.0%) 13  (8.3%) 
History anxiety or 
depression 
59  (27.1%) 16  (26.2%) 43  (27.2%) 
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     Medication 3.75 (1.05) 3.70 (1.12) 3.77 (1.01) 
     Rest 4.11 (0.96) 4.08 (1.03) 4.11 (0.92) 
     Surgery 1.65 (0.95) 1.85 (1.15) 1.58 (0.86) 
     Modalities 3.94  (0.95) 3.97 (1.03) 3.94 (0.91) 
     Massage 4.06 (0.77) 4.13 (0.85) 4.03 (0.75) 
     Manipulation 3.18 (1.12) 3.31 (1.30) 3.13 (1.04) 
     Traction 2.72 (1.15) 2.82 (1.17) 2.68 (1.09) 
     Aerobic Exercise 3.71 (1.07) 3.77 (1.06) 3.68 (1.07) 
     Range of Motion Exercise 4.35 (0.83) 4.25 (0.96) 4.39 (0.76) 
     Strengthening 4.51 (8.82) 4.43 (0.98) 4.54 (0.74) 
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TABLE 3.3. Component loadings†, eigenvalues and variance explained  












Component 1 - Exercise      
     1. Aerobic Exercise .729 .123 -.095 .237 .607 
     2. Range of Motion .889 .106 .076 -.153 .834 
     3. Strengthening .812 .133 .075 -.242 .742 
Component 2 - Passive      
     4. Modalities .095 .745 .121 -.295 .677 
     5. Massage .294 .558 .130 -.365 .539 
     6. Manipulation .079 .777 .004 .238 .659 
     7. Traction .118 .687 -.074 .375 .645 
Component 3 - Rest/Medication      
     8. Rest -.008 -.088 .769 -.079 .628 
     9. Medication .046 .171 .793 .109 .654 
Component 4 - Surgery      
     10. Surgery -.089 .076 .065 .861 .742 
Eigenvalues 2.83 1.56 1.30 1.06  
% Variance Explained 21.21 20.36 13.17 12.72  
* h2 = Commonalities 
† Component loadings over .40 appear in bold 
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TABLE 3.4. Results of logistic regression examining association between 






Model B SE Wald p OR (95%CI) 
Patient variables      
     Age (Ref 18-24)      
        25-34 -0.40 0.51 0.62 0.43 0.68 (0.23-1.83) 
        35-44 -0.69 0.55 1.55 0.23 0.51 (0.17-1.47) 
        45-54 -0.02 0.56 0.00 0.98 1.02 (0.34-13.16) 
        55-60 -0.24 0.74 0.11 0.74 2.10 (0.39-3.04) 
     Gender, male 0.35 0.02 1.50 0.22 1.41 (0.75-2.67) 
     Body mass index -0.01 0.02 0.08 0.78 0.99 (0.95-1.04) 
     Prior history LBP  -0.80 0.34 0.50 0.82 0.93 (0.42-1.82) 
Components      
     Passive 0.16 0.16 1.08 0.30 1.12 (0.87-1.60) 
     Rest+Meds -0.06 0.16 0.13 0.72 0.94 (0.69-1.28) 
     Exercise -0.12 0.16 0.62 0.43 0.89 (0.66-1.12) 
     Surgery 0.18 0.17 1.35 0.25 1.20 (0.88-1.63) 
Note: Overall Model Fit: Χ2 (11) = 8.82, p = 0.64; Hosmer and Lemeshow:  p=0.97 
 









THE INFLUENCE OF A COMORBID MENTAL HEALTH CONDITION ON LOW 
BACK PAIN-RELATED HEALTHCARE COSTS IN NEW CONSULTERS  





 Low back pain (LBP) is the 5th most common condition seen in physician offices 
in the United States.21 Total annual direct healthcare costs in the United States for 
patients with LBP were estimated at 90 billion dollars in 199825 and household 
expenditures related to the condition are on the rise.27 Inflation-adjusted costs increased 
65% between 1997-2005, and continue to grow.28  
 While patients seek care from a variety of healthcare providers, primary care is 
the typical entry point into the healthcare system for individuals with LBP.12, 14 Patients 
who consult a primary care provider for LBP may have a variety of other comorbid 
health conditions.2, 20, 30 Among the more common comorbidities are mental health (MH) 
conditions.10, 22 Depression, anxiety and panic disorder are examples of MH diagnoses 
that are associated with LBP.10 Patients with chronic LBP and MH conditions are more 
likely to experience decreased quality of life3 and higher direct LBP-related healthcare 
costs4 than similar patients without MH conditions. Patients with depression who consult 
a primary care provider for chronic LBP may pay more in LBP-related healthcare costs.17 
Furthermore, in new consulters to primary care for LBP, the presence of a MH 
comorbidity is a determinant of increased healthcare costs.19  
 Other individual patient variables are associated with LBP and may influence 
LBP-related costs. Older age, prior spine surgery, specific LBP diagnosis (radiculopathy, 
spondylolisthesis, etc.) and comorbid neck pain are significant determinants of LBP-
related costs and BMI is weakly associated with increased LBP-related healthcare 
utilization.19 Sex is a patient characteristic that demonstrates an inconsistent relationship 
with LBP-related costs.5, 19, 30 It is unknown whether MH conditions interact with other 
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patient factors and the influence that an interaction may have on LBP-related costs. An 
in-depth understanding of the impact that MH comorbidity has on LBP-related costs may 
result in altered primary care management of LBP patients with MH conditions. 
Therefore, the aims of this retrospective study were 2-fold: 1) to examine the influence of 
a comorbid MH condition on LBP-related costs over a 1-year period following a new 
primary care consultation for LBP and, 2) to determine whether other patient factors 
interact with the presence of a MH comorbidity to influence LBP-related costs in the 
same group of patients. 
Methods 
 
The Institutional Review Board of Intermountain Healthcare approved this study.  
Patients were included if they consulted a primary care physician for a new episode of 
LBP from 2004 - 2008 at one of four community-based primary care clinics within the 
Salt Lake City, Utah urban area. The clinics were operated by Intermountain Healthcare, 
a private, nonprofit, integrated health care delivery system.  
 
Participants  
Patients were identified using claims data from SelectHealth, a nonprofit health 
insurance company and integrated subsidiary of Intermountain Healthcare. We identified 
patients with a visit to a primary care physician within one of the four community-based 
clinics associated with one of the following LBP-related ICD-9 codes: (719.55, 721.3, 
722.1, 722.52, 722.73, 722.83, 722.93, 724.xx, 729.2, 737.3, 756.11, 756.12, 846.xx, 
847.2, 847.3, 847.9, 922.31). The index visit was defined as the date of the primary care 
visit associated with the LBP-related ICD-9 code. A new consultation was defined as 
occurring when no claims for any provider or procedure with a LBP-related ICD-9 code 
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were received in the year prior to the index visit. Additional eligibility criteria were age 
18 years or older at the index visit and continuous enrollment with SelectHealth for 1 
year preceding and following the index date. The Intermountain electronic medical record 
(EMR) was used to obtain additional information for included patients. We examined 
provider notes associated with the primary care index visit as well as the problem list and 
medication record. We obtained patient’s sex, height and weight for the index visit, or the 
closest date from the EMR.     
 Patients with a possible nonmusculoskeletal cause for LBP symptoms were 
excluded by reviewing the claims data for the following conditions via associated ICD-9 
codes: kidney or gallbladder stone or cyst (592.xx, 593.2, 574.2), endometriosis, uterine 
fibroids (218.xx, 617.xx) or urinary tract infection (599.0). Patients were excluded if any 
of these codes were associated with a visit occurring within 4 weeks before or after the 
index visit. We also examined each patient’s health history and problem list from the 
EMR to identify the occurrence of these conditions within 4 weeks of the index visit. We 
used the EMR to exclude patients who were pregnant at the index visit or had given birth 
within the previous 4 weeks, those with a neurologic condition that could influence LBP 
management (stroke, multiple sclerosis, etc.) or had evidence of a “red flag” or systemic 
condition causing LBP (fracture, osteomyelitis, ankylosing spondylitis, neoplasm or 
benign tumor of the spine, etc.). We excluded patients who died or entered hospice care 
within 1 year following the index date. 
 
Comorbidity Variables 
 We used claims data and the EMR to identify several comorbid conditions that 
may influence prognosis and LBP-related costs. We identified specific comorbid 
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diagnoses from listed diagnoses in the EMR, receipt of prescription medication for the 
condition or associated ICD-9 codes in the claims database occurring within 1 year 
before or after the index visit date.  Identified comorbid MH conditions were: anxiety, 
depression, bipolar, schizophrenia, panic or personality disorder, (296.xx, 297.xx, 298.xx, 
300.xx, 301.xx, 308.xx, 309.xx, 311.xx). Additional comorbid diagnoses were neck pain 
(353.2, 721.0, 721.1, 722.0, 722.71, 722.81, 722.91, 723.xx, 847.0) and prior lumbar 
spine surgery for any date prior to the index visit from the EMR. We used previously 
defined methods to categorized the LBP-related ICD-9 code at the index visit, as either 
nonspecific (724.xx, 846.xx, 847.2, 847.3) or specific (all other LBP-related codes).8 
 
Outcome Variable  
 The primary outcome, total LBP-related costs, was calculated by summing 
utilization costs over the course of 1 year following the index visit. We recorded costs 
and associated billing codes from the claims database for all visits, procedures and 
equipment associated with a LBP-related ICD-9 code during the year following the index 
visit. Costs were standardized by calculating the mean cost for each ICD-9 code in the 
dataset and substituting the mean value for cost computations to account for annual 
inflation of costs. Costs for surgical procedures were standardized based on the average 
costs for all physician, hospital and procedure costs. For durable medical equipment, we 
used the actual claims cost.  
 
Data Analysis 
 Descriptive statistics were used to characterize the study sample. We calculated 
the mean and SD of LBP-related costs for the cohort and then stratified on comorbid 
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mental health diagnosis. A generalized linear model (GLM) was used to examine the role 
of MH comorbidity as a predictor of total LBP-related costs. Cost data are typically 
skewed so a Gamma distribution and a log link function were used for the analysis.29  
The GLM approach allows for parametric methods of analysis while accommodating 
non-normal distributions and makes inferences about the mean cost directly, avoiding the 
potential bias of re-transformation.1 
 We collapsed the comorbid MH diagnoses (anxiety, depression, bipolar, 
schizophrenia, panic or personality disorder) into one dichotomous variable representing 
the presence or absence of any of the MH conditions. Mental health comorbidity, age, sex 
and BMI were included in the model while controlling for concurrent neck pain, prior 
spine surgery and specific LBP-related diagnosis. To facilitate interpretation of the 
regression coefficients, Age and BMI were transformed into categorical variables (Age 
categories; 1 = 18-29; 2 = 30-39; 3 = 40-49; 4 = 50-59; 5 = 60 or over. BMI Categories: 1 
= less than 30; 2 = 30-40; 3 = greater than 40). Interactions between MH comorbidity and 
patient characteristics (age, sex, BMI) were explored as possible contributors to 
predicting total LBP-related costs. When a significant interaction was detected, we 
utilized Fishers Least Significant Difference method to determine where the significant 
differences in total LBP-related costs lay. The contribution of the variables towards 
explaining total healthcare costs were determined from the regression coefficients and 
corresponding significance using a Wald chi-square test. 
 
Results 
 A total of 2,532 patients with a new LBP-related primary care consultation were 
identified, of which 2,184 (86.2%) met all inclusion criteria. The majority of exclusions 
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(n=190) were attributable to age <18 years at the index visit. Additional reasons for 
exclusion were probable nonmusculoskeletal cause of LBP (n=81), “red flag” conditions 
(n=27), 10 patients were currently or recently pregnant, 9 had significant neurological 
conditions and 5 died or entered hospice during the follow-up period. An additional 16 
cases were excluded because no EMR record was available and 8 had injuries that were 
determined to be work-related. Patient characteristics are displayed in Table 4.1.  
 
Relationship Between Mental Health Comorbidity  
and Health Care Costs 
 The mean standardized total healthcare costs for the sample was $1962.43 (SD = 
7681.38), with the median and inter-quartile range of $206.91 ($1335.20), indicative of 
positively skewed distribution of typical cost data. When the variables of age, sex BMI, 
concurrent neck pain, prior spine surgery, specific ICD-9 diagnosis and comorbid MH 
condition were examined as predictors of LBP-related costs, comorbid MH condition was 
a significant predictor (β = -.405, p < .001)(Table 4.2). A comorbid MH condition was 
identified in 632 (28.9%) of patients. Depression was the most commonly observed MH 
comorbidity followed by anxiety and other psychoses (bipolar, schizophrenia, panic or 
personality disorder). Some individuals had more than 1 MH diagnosis (Table 4.3). The 
mean LBP-related costs for the group without a MH comorbidity was $1476.19 (SD = 
$3638.49, 95% CI: $1323.58.56, $1628.81) and for those with a MH comorbidity was 
$2213.75 (SD = $7031.46, 95% CI: $1918.13, $2507.94) resulting in a mean difference 
of $736.84 (95% CI = $459.14, $1014.54). Significant predictors of LBP-related costs 
(Table 4.2) were prior lumbar surgery, concurrent neck pain, a specific ICD-9 diagnosis 
and, when compared to those aged 18-29, all age categories.   
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In the final model, interactions between having a MH comorbidity and age, sex 
and BMI were explored. The interaction between sex and MH complaint significantly 
improved the description of the data over the initial model (χ2 =  (1)=35.08, p < .05) and 
was a significant predictor of total LBP-related costs (Table 4.4). The model accounted 
for 5.0% of the variance in LBP-related healthcare costs (R2 = 0.50). There were no 
differences in total LBP-related costs between males and females without MH 
comorbidities or between females with and without MH comorbidities. However, males 
with MH comorbidities had significantly more LBP-related expenses than males without 
MH comorbidities (mean difference = $1549.40, SD = $14,298.96, 95% CI: $94.71, 
2149.09) and than females with (mean difference = $1174.44, SD = $15118.75, 95% CI: 
$540.46, $1808.42) and without MH comorbidities (mean difference = $1430.96, SD = 
$14418.40, 95% CI: $826.77, $2035.70) (Figure 4.1). Age and BMI demonstrated no 
significant interaction with a MH comorbidity and were removed from the final model.  
 
Discussion 
 This study evaluated a sample of patients who were new consulters to primary 
care physicians for LBP. LBP-related costs were higher among LBP patients who had a 
MH comorbidity. Sex interacted with the presence of a MH comorbidity to influence 
LBP-related healthcare costs.  
 Previous studies examining predictors of LBP-related costs have found patient 
characteristics and comorbidities to influence costs.5, 11, 20, 31 Due to the high cost of 
mental illness7 and its association with LBP,9 we focused on the influence that MH 
comorbidity has on LBP-related costs. A recently published systematic review revealed 
that, in patients with chronic LBP seeking healthcare, those with a comorbid MH 
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condition will pay more in direct LBP-related costs.4 In primary care specifically, patients 
with depression will pay more for direct and indirect LBP-related costs.5 While our study 
focused on individuals with a MH comorbidity that included one or more of the 
following: anxiety, depression, bipolar, schizophrenia, panic or personality disorder, our 
results were similar in that those with a MH comorbidity incurred greater LBP-related 
costs compared to those without.  
 Most patients with LBP access care through primary care13, 21 and providers in 
this setting are positioned to influence the course of care and healthcare costs for LBP 
patients.18 In the United States, the majority of MH diagnoses go untreated.35 Compared 
to MH specialty care, the primary care setting is becoming the main source of MH 
services in the United States.34 The high prevalence of MH conditions in patients with 
LBP 10, 22 may represent a primary care opportunity to alter the course of LBP. Patients 
with a MH comorbidity are more likely to develop persistent and disabling LBP 
compared to those without MH conditions.9 The impact of treating MH comorbidity on 
the outcomes of other costly conditions is promising23, 26 and may have a role in 
managing LBP.16 For example, in patients with depression and chronic musculoskeletal 
conditions including LBP, pharmacological management of depression followed by 
musculoskeletal self-management strategies was more effective than usual care in the 
reduction of musculoskeletal pain and disability.24 An argument can be made that early 
identification and co-management of MH conditions in new consulters to primary care 
for LBP may have a favorable influence on LBP-related costs.  
 A unique aspect in the results of this study was the relationship between sex and 
the presence of a MH comorbidity and the influence this relationship has on LBP-related 
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costs. The influence of sex on LBP-related costs is not well understood. In consecutive 
patients consulting general practitioners in Germany, Becker et al. determined females 
with LBP paid more in indirect LBP-related costs but males paid more in direct LBP-
related costs. There was no difference, however, in total LBP-related costs.5 In a German 
population-based study, females with LBP were more like to incur LBP-related costs but 
males were more likely to pay more.36 Contrary to earlier studies, we did not find sex to 
be a predictor of overall LBP-related costs. However, sex did interact with the presence 
of a MH comorbidity to influence LBP-related costs. Males paid more in LBP-related 
costs if they had a MH comorbidity than did females. Several covariates were associated 
with LBP-related costs (Table 2.4). 
 The reason underlying the interaction between sex and MH comorbidity cannot be 
determined from our data; however, several possible hypotheses exist.  One explanation 
may be that women are more likely to seek care for a MH condition and once they 
receive a diagnosis they are more likely to receive treatment.15, 35, 37 Women are also 
more likely to seek healthcare related to LBP.32, 33 If males have an under-treated or 
undiagnosed MH condition and also delay primary care consultation for LBP, they may 
have a more advanced MH condition with a less favorable prognosis.9 More costly 
resources might therefore be utilized in an attempt to ameliorate the pain and disability 
associated with LBP pain in males with a MH comorbidity.  
 Although women are more likely to seek healthcare for LBP,32, 33 in the primary 
care setting, it is unknown whether males with LBP and a MH comorbidity are more 
likely than females to request subsequent LBP-related healthcare services. It is possible 
that in our sample, males with MH comorbidities requested more LBP-related healthcare 
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services than did females. Should a provider feel the need to honor such a request, LBP-
related costs would likely increase.  
An additional explanation could be that the primary care practitioners 
differentially cared for males with LBP and MH comorbidities compared to females. The 
influence of patient gender on provider behavior demonstrates that compared to females, 
males are more likely to receive some types of patient education and they will receive 
more time on physical exams.6 Our results of higher LBP-related costs could be 
explained by the provider differentially recommending more and costly subsequent 
healthcare for males with LBP and a MH diagnosis compared with females.  
 This study has several important limitations. Coding errors may have existed 
within our dataset. We did not include pharmaceutical costs, which contribute to a 
growing percentage of LBP-related costs.27 All patients were from a single payer source 
housed within an integrated healthcare system and any LBP-related costs incurred outside 
the system were not measured. Additionally, patients who sought care for and were 
diagnosed with MH condition outside Intermountain Healthcare may not have been 
recorded. We had no way of measuring any patient-centered outcomes such as pain, 
disability or patient satisfaction with care.  
 
Conclusion 
 In new consulters to primary care for LBP, it appears that patients with MH 
comorbidities will pay more in LBP-related costs. In patients with LBP, males with a MH 
comorbidity may pay more in LBP-related costs than males or females without a MH 
comorbidity and more than females with a MH comorbidity. 
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Complaint                  
(n=632) 
No Mental Health 
Complaint (n=1552) 
Age in years (SD)  39.8  (12.8) 40.3  (12.0) 39.7  (12.4) 
Female (n (%)) 1094  (50.1%) 408  (64.2%) 686  (44.2%) 
Mean BMI in Kg/m2 (SD) 29.7   (6.6) 29.5  (7.1) 30.6  (6.3) 
% Prior lumbar surgery (n (%)) 105  (4.8%) 32  (5.1%) 73  (4.7%) 
Specific LBP diagnosis (n (%)) 110  (5.0%) 27  (4.3%) 83  (5.3%) 
Concurrent neck pain 228  (10.4%) 99  (15.7%) 129  (8.3%) 
Abbreviations: BMI, Body mass index; LBP, Low back pain; SD, Standard deviation 
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TABLE 4.2. Initial generalized linear model evaluating total health care costs 
 
 





Increase in total cost 
per unit increase in 
variable  eβ 
Significance 
   Sex (females)  -.08 0.06 0.92 0.19 
   Mental health condition  0.41 0.07 1.50 <0.001* 
   Age (ref: 18 - 29)         
      60 and over 1.20 0.14 3.31 <0.001* 
      50 - 59 0.62 0.97 1.85 <0.001* 
      40 - 49 0.93 0.09 2.53 <0.001* 
      30 - 39 0.59 0.09 1.81 <0.001* 
   BMI (ref: < 30)         
      30 - 40 0.08 0.07 1.09 0.25 
      > 40 -.09 0.13 0.91 0.46 
   Prior spine surgery 1.62 0.15 1.61 <0.001* 
   Specific ICD-9 diagnosis 0.85 0.14 2.34 <0.001* 
   Concurrent neck pain 0.48 0.10 1.61 <0.001* 
Abbreviations: BMI, Body mass index; ref, reference category; ICD, International 
classification of disease 
* Indicates a significant finding 
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TABLE 4.3. Descriptive characteristics of mental health  
comorbidity by gender 
 
 





(n=408)   
Mental Health Comorbidity       
Depression 367 (58.0%) 116 (51.8%) 251(61.4%) 
Anxiety 87 (13.7%) 42 (18.8%) 45 (11.0%) 
Other Psychoses* 15 (2.4%) 7 (3.1%) 8 (2.0%) 
Depression and Anxiety 122 (19.3%) 47 (21.0%) 75 (18.3%) 
Depression and Other 
Psychoses 21 (3.3%) 8 (3.6%) 13 (3.2%) 
Anxiety and Other Psychoses 21 (3.3%) 4  (1.8%) 17 (4.2%)  
Other psychoses included bipolar, schizophrenia, panic or personality 
disorder 
































TABLE 4.4. Final generalized linear model results evaluating total healthcare costs  
 
 





Increase in total cost 
per unit increase in 
variable  eβ 
Significance 
   Sex, female -0.80 0.07 0.92 0.28 
   Mental Health Condition   0.15 0.09 1.17 0.09 
   Age (compared to 18 - 29)         
      60 and over  1.17 0.142 3.22 <0.001* 
      50 - 59  0.65 0.65 1.94 <0.001* 
      40 - 49  0.96 0.09 2.60 <0.001* 
      30 - 39  0.58 0.09 1.78 <0.001* 
   BMI (compared to BMI < 30)         
      30 - 40 -0.07 0.13 0.94    0.60 
      > 40  0.08 0.07 1.08    0.24 
  Prior spine surgery  1.28 0.15 2.33 <0.001* 
  Specific ICD-9 diagnosis  0.85 0.14 1.79 <0.001* 
  Concurrent neck pain  0.45 0.10 1.57 <0.001* 
Interaction         
   Mental health by sex  0.58 0.14 1.78 <0.001* 
Abbreviations: BMI, Body mass index; ICD, International classification of disease 
* Significant value 
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Abbreviations: MH, mental health 
Bars represent 95% confidence interval 
* Costs in United States dollars 
 



































Summary of Findings 
Several specific research questions initiated this dissertation: In patients with 
acute low back pain, does early intervention (EI) consisting of SM with exercise lead to 
greater reductions in pain and disability than usual care (UC) in medium-risk patients 
compared to high-risk patients? In the same population, are a patient’s expectations of 
benefit from commonly used interventions for LBP associated with their status on the 
SBST? Our final research question was asked whether there was an association between 
patient characteristics and the presence of a MH comorbidity and how an association may 
influence LBP-related healthcare costs. 
Our research found no 2-way interactions between risk stratification and treatment 
group at any time point for either the disability or pain, indicating that the effects of 
treatment were no different between the medium- and high-risk groups. We expected that 
patients who met the medium-risk SBST category and fit the CPR criteria would be most 
likely to improve rapidly from spinal manipulation with exercise compared to those who 
are high-risk and meet the CPR. The medium-risk category demonstrated no 
improvement over the high-risk category. This was surprising given that there was no 
explicit psychologically informed intervention appropriate for high-risk patients.  
When we examined the medium- and high-risk groups separately, those who were 
high-risk and received EI demonstrated superior outcomes for pain and disability at 3 
months compared to UC. It is difficult to explain the apparent benefit of EI for the high-
risk group at 3 months. The EI group attended 4 more visits with a physical therapist than 
the UC group and, although explicit interventions aimed at reducing psychosocial barriers 
to recovery were not part of the study, both treatment groups did receive education on 
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self-management and advice to remain active. It is conceivable that, through ongoing 
interactions with a competent and experienced physical therapist during the first 4 weeks 
of the study, some risk factors common to high-risk patients were favorably modified. 
This interaction may have allowed high-risk patients who received EI to achieve 
improvements in pain and disability that did not reveal themselves until 3 months.   
Treatment expectations for commonly used LBP interventions were reduced to 
four components and clustered around distinct categories labeled exercise, passive 
interventions, surgery and rest+medication. Four items loaded most strongly on passive 
interventions while the expectation for surgery was its own component.  Several 
treatment expectations demonstrated large communalities. For example, 83.4% of range 
of motion and 74.2% of strengthening was variance accounted for by the exercise 
component, while the expectation that massage would be beneficial accounted for the 
least amount of variance of the passive component (53.9%). The largest amount of 
explained variance in treatment expectations was represented by the exercise component, 
which contained aerobic exercise, range of motion exercises and strengthening 
expectations. We found no associations between the SBST and any of the components 
indicating that treatment expectations may not be influenced by status on the SBST.  
In new consulters to primary care for LBP, individuals with a comorbid MH 
condition had higher LBP-related costs in the year following the index visit than those 
without. Males with a MH comorbidity experienced greater LBP-related healthcare costs 
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Future Research 
The CPR examined in this study was developed in an attempt to improve initial 
management decisions for patients with ALBP and is commonly thought of as an 
appropriate intervention for the manipulation classification within the Treatment-based 
Classification System (TBCS).2 More research is needed to fully examine whether the 
SBST and TBCS complement one another in different patient populations.  
We examined the association between expectations of benefit from 10 common 
interventions for LBP and the SBST. Unanswered questions remain regarding 
expectations for recovery from LBP.3 Future research should examine whether 
expectations for recovery differ between SBST risk categories. Do recovery expectations 
change over time differentially between risk categories? Is there an interaction between 
SBST risk stratification and matching interventions to patients’ expectations of benefit 
from specific LBP treatments? It is unknown whether those stratified as high-risk will do 
better with interventions matched to their expectations compared to similar patients 
stratified as medium- or low-risk.  
It is crucial that we understand the factors that influence the skyrocketing LBP-
related healthcare costs.6 Is SBST risk stratification associated with LBP-related 
healthcare costs in patients who present to primary care for LBP? These questions 
provide ample opportunities for future research.   
 
References 
1. Bishop MD, Bialosky JE, Cleland JA. Patient expectations of benefit from 
common interventions for low back pain and effects on outcome: secondary 
analysis of a clinical trial of manual therapy interventions. J Man Manip Ther. 
2011;19:20-25. 
 
   
 85 
2. Fritz JM, Cleland JA, Childs JD. Subgrouping patients with low back pain: 
evolution of a classification approach to physical therapy. J Orthop Sports Phys 
Ther. 2007;37:290-302. 
 
3. Hallegraeff JM, Krijnen WP, van der Schans CP, de Greef MH. Expectations 
about recovery from acute non-specific low back pain predict absence from usual 
work due to chronic low back pain: a systematic review. J Physiother. 
2012;58:165-172. 
 
4. Hoffmann TC, Del Mar CB, Strong J, Mai J. Patients' expectations of acute low 
back pain management: implications for evidence uptake. BMC Fam Pract. 
2013;14:7. 
 
5. Jones LE, Roberts LC, Little PS, Mullee MA, Cleland JA, Cooper C. Shared 
decision-making in back pain consultations: an illusion or reality? Eur Spine J. 
2014;23 Suppl 1:S13-19. 
 
6. Luo X, Pietrobon R, Sun SX, Liu GG, Hey L. Estimates and patterns of direct 
health care expenditures among individuals with back pain in the United States. 
Spine. 2004;29:79-86. 
 
7. Main CJ, Sowden G, Hill JC, Watson PJ, Hay EM. Integrating physical and 
psychological approaches to treatment in low back pain: the development and 
content of the STarT Back trial's 'high-risk' intervention. Physiotherapy. 
2012;98:110-116. 
 
8. Services USDoHaH. Physical Activity Guidelines Advisory Committee Report. 





   
